Heterogeneous distribution of synaptophysin and protein 65 in synaptic vesicles isolated from rat cerebral cortex.
Rat brain cerebral cortex derived synaptic vesicles sedimenting on a 0.4 M sucrose solution were further fractionated according to size by column chromatography on Sephacryl-1000 and analyzed for their binding activities of antibodies directed against the vesicle-associated proteins synaptophysin, synapsin I, protein 65 and clathrin. Whereas synapsin I and particularly protein 65 and clathrin are associated with a large range of vesicle sizes, synaptophysin elutes with small vesicles only. Using monoclonal antibodies against either synaptophysin or protein 65 and polyacrylamide beads for solid matrix immunoprecipitation, significant differences could be revealed in the protein composition of the resulting vesicle populations. Whereas synapsin I is associated with both synaptophysin and protein 65 immunoprecipitated vesicle populations, synaptophysin appears to be only a minor constituent of vesicles precipitated with anti-protein 65. Vesicles precipitated with anti-synaptophysin antibodies are enriched in acetylcholine. Our results suggest that the vesicle membrane protein synaptophysin and protein 65 may not have a ubiquitous distribution among synaptic vesicles. Protein 65 containing large vesicle populations contain little synaptophysin and synaptophysin is mainly associated with synaptic vesicles of small diameter.